1. Synthesis 2. UV-Vis experiments 3. X-ray 4. Magnetic Measurements 5. Computational 1. Synthesis 2-Aminopyrazine (1 mmol, 0.095 g) was added to salicylaldehyde (1mmol, 0.122 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in a deep purple colour immediately. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 35.3 mg, 11.5 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to 3-methoxysalicylaldehyde (1mmol, 0.152 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in a deep purple colour immediately. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 9.9 mg, 2.5 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to 5-chlorosalicylaldehyde (1mmol, 0.156 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in a deep purple colour immediately. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 67.4 mg, 17.3 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to propionaldehyde (1mmol, 0.058 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in an orange colour. The solution was filtered after 20 min stirring Electronic Supplementary Material (ESI) for Dalton Transactions. This journal is
1. Synthesis 2-Aminopyrazine (1 mmol, 0.095 g) was added to salicylaldehyde (1mmol, 0.122 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in a deep purple colour immediately. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 35.3 mg, 11.5 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to 3-methoxysalicylaldehyde (1mmol, 0.152 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in a deep purple colour immediately. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 9.9 mg, 2.5 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to 5-chlorosalicylaldehyde (1mmol, 0.156 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in a deep purple colour immediately. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 67.4 mg, 17.3 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to propionaldehyde (1mmol, 0.058 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in an orange colour. The solution was filtered after 20 min stirring Electronic Supplementary Material (ESI) for Dalton Transactions. This journal is © The Royal Society of Chemistry 2018 and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 61.7 mg, 21.3 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to phenylacetaldehyde (1mmol, 0.120 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in an orange colour. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. The crystals were then washed with acetone. Yield: 11.5 mg, 3.5 % 2-Aminopyrazine (1 mmol, 0.095 g) was added to benzaldehyde (1mmol, 0.106 g) in 1:1 methanol/acetonitrile (20 mL) and stirred for 10 min. Ferric chloride hydrate (2 mmol, 0.541 g) was then added to this solution resulting in an orange colour. The solution was filtered after 20 min stirring and small purple rectangular plate-like crystals formed after several days of slow solvent evaporation. 
X-ray data analysis.
A suitable crystal was selected and mounted on an Xcalibur, Sapphire3, Gemini diffractometer. The crystal was kept at 149.99(10) K during data collection. Using Olex2 1 , the structure was solved with the olex2.solve 2 structure solution program using Charge Flipping and refined with the ShelXL 3 refinement package using Least Squares minimisation. Fig. S2 : π-π stacking in 1. The displaced motif occurs between the complexes in red while the sandwich-type stacking motif occurs between the white and red complexes. Fig S3: Packing of 1 with halogen bonding in blue and π-π stacking in yellow.
Magnetic Measurements
All measurements were carried out on a Quantum Design MPMS® SQUID XL-7. The sample was restrained in an eicosane matrix. DC magnetic susceptibility was carried out between 300 and 2 K in an applied field of 1000 Oe. AC susceptibility was carried out under 3 Oe AC field with various applied DC fields at 2 K. (see Fig S4. ). 
Computational details.
Geometries were optimised using density functional theory (DFT) with the ωB97X-D functional 1 and Stuttgart-Bonn TZVP basis set and pseudopotential 2 (the 6-311G(d) basis set is used for H, C, N and Cl atoms 3, 4 ). Gas-phase geometries were optimised with and without symmetry, allowing the C i symmetry of the molecule to break. Harmonic vibrational frequencies were calculated to confirm the geometries as true minima. Further geometry optimisations including solvent effects were performed using the polarisable continuum solvent (PCM) model [5] [6] [7] with a dielectric constant, ε, of 78.39. Ligand dissociation energies were calculated by optimising the geometries of the different fragments (see figures S5 and S6, below). All calculations were performed with the Q-Chem software. 8 
